Summary. Bull Introduction.
evidence ultrastructural integrity. Some show only periacrosomal plasma membrane rupture, while others are damaged more seriously, causing changes in the acrosome as well.
The cow uterotubal junction does not thus seem a favorable site for spermatozoon survival ; it rather acts as a filter, reducing the number of spermatozoa reaching the fertilization site.
Introduction.
During natural mating in mammals spermatozoa must travel a long way in the female genital tract before reaching the egg. The duration of transit, its selective effect and consequences on the survival and viability of spermatozoa are not fully understood (Thibault and Levasseur, 1973 ; Bedford, 1974 ; Austin, 1975a) .
However, during this transit the spermatozoa are capacitated and thus prepared for fertilization. The first evidence of this process is a coordinated true acrosome reaction in the close proximity of the oocyte investments (Bedford, 1970 (Bedford, , 1974 Austin, 1975b) . This theory, studied in vitro and in rodents (Yanagimachi and Noda, 1970 ; Zamboni, 1971 ; Bedford, 1970 Bedford, , 1972 , seems to be confirmed in pig (Sz6ll6si and Hunter, 1973) and man (Soupart et al., 1974 fig. 4 ). From the nature of the damage we arbitrarily defined two morphological types of spermatozoa ; their distribution was independent of the area in which they were found.
In the first type, the spermatozoon plasma membrane was swollen and broken (pl. 2, fig. 1 ) but the acrosome was perfect in form and electronic density. This represented more than one-half of the population examined. Plasma membrane damage occurred over the entire head region, the anterior acrosomal surface being more often injured than the post nuclear cap region.
In the second type, the spermatozoon plasma membrane was not only ruptured but the acrosome was also swollen. The outer acrosomal membrane was usually ruptured, allowing the contents to escape (pi. 2, fig. 2, 3 ), but the inner acrosomal membrane continued to surround the perinuclear substance.
The nucleus remained intact in all the structural types studied. Moreover, free membrane remnants (possibly vesicles) persisted near the sperm head. These remnants could represent fragments of either plasma membrane or outer acrosomal membrane (pl. 2, fig.1, 2, 3) . However, fusion between the plasmalemma and the outer acrosomal membrane was not observed, and no other aspects suggesting true acrosome reaction were noted (Bedford, 1970 fig. 4 ).
Since the spermatozoa observed at 18 h postcoifum do not retain their structural integrity when they are far from the fertilization site, it seems doubtful that the viability or motility of even those with an intact acrosome could be maintained. This point of view is confirmed by the recent observations of Overstreet and Cooper (1975) who showed that at least the plasma membrane is altered in most non-motile spermatozoa in the female rabbit genital tract.
However, in the cow the uterotubal junction has been considered to be the spermatozoon reservoir (Thibault and Levasseur, 1973 ; . This implies that spermatozoa accumulate at this place before ovulation ; escaping progressively into the isthmus, they are protected from the leukocytic invasion which occurs elsewhere. Our observations suggest that the uterotubal junction might play a filtering role, thus decreasing the number of spermatozoa reaching the ampulla. The absence of macrophages is not a warrent for spermatozoon security because tubal epithelial cells have phagocytic activity (Chakraborty and Nelson, 1975) and spermatozoa may cytolyze (Austin, 1975a) . In this hypothesis, which remains to be confirmed, the storage sites (Austin, 1975a ; Thibault and Levasseur, 1973 ) (if they exist) must be investigated at other levels of the genital tract, as the cervix.
It is surprising to see no intact spermatozoa 18 h postcoitum since they remain motile and fertile longer in the female tract (Austin, 1975a) . These spermatozoa are recovered by tubal flushing which probably carries away only those in the isthmus and uterine lumen without touching the others hidden in the uterotubal junction folds or in uterine glands. We never observed spermatozoa in the uterotubal junction lumen, although they have been seen in great number at this site . As they were probably discarded during perfusion of the fixative solution, in one experiment we perfused the isthmus and the uterine horn with PBS solution. After concentration by mild centrifugation, some spermatozoa were recovered and observed by phase-contrast microscopy. Some were dead, but others were motile and apparently intact. Unfortunately, there, were too few for electron microscopic study.
Capacitation does not promote any structural modification of spermatozoa (Bedford, 1970 (Bedford, , 1974 , except a thinness of the cell coat, particularly upon the head (Gordon et al., 1975 ; Austin, 1975 (Zamboni, 1971) ; these acrosome reactions can occur before the gametes meet (Bedford, 1970 ; Zamboni, 1971) . On the other hand, the membrane integrity of capacitated rabbit spermatozoa appears uncertain on the basis of scanning observations recently presented by Motta and Blerkom (1975 
